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Abstract 

Lorentz invariant supersymmetric deformations of superspaces based on Moyal 
star product parametrized by Majorana spinor A a and Ramond grassmannian vector 
V’m = in the spinor realization [HE] are proposed. The map of supergravity 

background into composite supercoordinates: C a b) <-> (h/imUn, tW, X a Xb) 

valid up to the second order corrections in deformation parameter h and transform¬ 
ing the background dependent Lorentz noninvariant (anti)commutators of supercoordi¬ 
nates into their invariant Moyal brackets is revealed. We found one of the deformations 
to depend on the axial vector kim = |(#7m75A) and to vanish for the 0 components 
with the same chiralities. The deformations in the (super)twistor picture are discussed. 


1 Introduction 

Studying noncommutative geometry attracts a great interest [D El El H U El 13 El U HOI EH 112 
Ena ca na nm mi eeei mu eh . Much attention has been paid to the role of the constant back¬ 
ground fields of supergravity - B mn , the graviphoton C a b and the gravitino - as the souces 
of the superspace deformations PH, EE, PH, PI, HH3, m- The presence of the constant 
background in (anti)commutators of the (super)coordinate operators has stated the problem 
of the Lorentz symmetry breaking introduced by the deformations. The proposal to overcome 
this problem by the transition to a twisted Hopf algebra interpretation was recently advanced 
ED and its supersymmetric generalization was developed in m, Ea, m- Another possibil¬ 
ity arises from ra where the Hamiltonian and quantum structures of the twistor-like model 
[2E] °f super p-brane embedded in N = 1 superspace extended by tensor central charge co¬ 
ordinates were studied. The Lorentz covariant supersymmetric non(anti)commutative Dirac 
bracket relations among the brane (super)coordinates with their r.h.s. parametrized by aux¬ 
iliary spinor variables were derived there. It hints on a hidden spinor structure associated 
with the Penrose twistor picture 123 EBl ESI na EU behind the non(anti)commutativity. To 
this end we start here with a spinor extension of the N = ID = 4 superspace (. x m ,9 a ) by 
one commuting Majorana spinor A a and construct Lorentz invariant supersymmetric Poisson 
and Moyal brackets generating non(anti)commutative relations for the (super)coordinates. 
The r.h.s of the x m brackets among themselves and x m with 9 a contain Ramond grassman¬ 
nian vector km known from the theory of spinning strings and particles J221, 1331, |33J. The 
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Ramond vector ip m appears here in the spinor realization bilinear in A a , 9 a 

revealed in . The vector -0 m is associated with the spin degrees of freedom in the struc¬ 
ture of deformed superspace. We revealed a correspondence between the constructed Lorentz 
invariant Moyal brackets and the above mentioned (anti)commutators depending of the con¬ 
stant supergravity background and string length yfa'. This correspondence is schematically 
illustrated by the map: B^ n w.p m i!j n , C a b A a Ab, ^ m A“ transforming the held 

dependent (anti)commutators into the Moyal brackets. We found that the map is valid up 
to the second order corrections in the deformation parameter h and it works in more so¬ 
phisticated cases considered below. We studied the null twistor realization of the brackets 
and observed the dependence of the non(anti)commutativity effect on the choice of effective 
variables used to describe the primary degrees of freedom. This observation gives a sud¬ 
den example of possible couplings between commutative and noncommutative geometries 
in superspaces. For the second of the studied Poisson/Moyal brackets we found a com¬ 
posite grassmannian axial vector ijj lm = \{9^ m ^ b X) to appear as the deformation measure 
together with ifj m . Moreover, we found the Lorentz invariant brackets for the 9 components 
with the same chiralities to be vanising. The generalizations of the studied deformations to 
higher D = 2,3,4(mod8), for the case of extended supersymmetries and for the presence of 
additional auxiliary spinors were outlined. 


2 Lorentz invariant splitting of SUSY algebra 


The D = 4 N = 1 supersymmetry transformations in the presence of the twistor-like Majo- 
rana spinor (i/ Q , zy*) are given by the relations M 

S9 a £q, &3jota $aT<i)) Su,a 0, (l) 

and the correspondent supersymmetric derivatives d aa = and D a . D a are 

D a = J- - 2 D* = -(D a )* = JL - 2i9 a d aa , [D a , D^\ = -4zd Q “. (2) 

The spinor coordinates (u a , Ua) and the light-like vector ip a a = u a Ua composed from them 
may be used to construct the Lorentz invariant differential operators D, D,d 

D = u a D a , D = Ri-D", d = ifaad aa (3) 


which form a supersymmetric subalgebra of the algebra of the invariant derivatives 

[D, D} + = -4 id, [D, D} + = [. D , D]+ = 0, [D, d} = [D, d} = [d, d} = 0. (4) 

The superalgebra 0) may be splitted into two invariant and (anti)commuting subalgebras 
(£)_, d ) and (D + , d ) 

[D±, D ± ]+ = T8 id, [D + , DJ} + = 0, [D ± , d} = [d, d\ = 0 (5) 

formed by the supersymmetric derivatives d and D± 

D± = D ± D. (6) 

The addition of the dilatation operator A 
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changing the scale of the spinor (z/ Q , ly*) extends the supersubalgebras © to the superalgebras 
formed by the invarint derivatives A) and (D + ,d, A) 

[At, D±}+ = T8id, [A, D±] = D ± , [A, d) = 2d, 

[D+, D^} + = [D ± , d\ = [d, d) = [A, A] = 0. (8) 

Our proposal is to use the Lorentz invariant supersymmetric differential operators © 
as building blocks for the construction of Lorentz invariant supersymmetric Poisson and 
Moyal brackets among the (super)coordinates corresponding to (anti)commutators of the 
supercoordinate operators in quantum theory. 

3 Supersymmetric Lorentz invariant Poisson bracket 

At first let us study a simple example of the Lorentz invariant and supersymmetric Pois¬ 
son bracket producing non(anti)commutative relations among the superspace coordinates 
x a a, 0 a ,9a■ Such a Poisson bracket may be constructed from the three differential operators 
(D_,d, A) generating the (-)- superalgebra © 

{F, G} = F [-1 D-D- + (dA - Ad)} G, (9) 

where {, }p.b. = {, } and F(x, 9, 9, u, v), G(x, 9, 9, v, P) are generalized superhelds depending 
on the superspace coordinates (x, 9, 9) and the commuting Weyl spinors v, v. More informa¬ 
tion on the mathematical dehnitions used here may be found in ram 

As a result of ©, the twistor-like coordinates form zero P.B’s. among themselves 

{v a , vp) = {v a , P^} = {Pq, P^} = 0 (10) 

and with the Grassmannian spinors 9 a ,9 „ 

{*A, Op} = {v a , 9p} = {u & , 9/3} = {Pa, 9fi} = 0. (11) 

However, they have non zero P.B’s. with the space-time coordinates x a a 

{x Q a, Pfl} 3, {^oa, pj} p'aa^p, (12) 

The P.B’s. among the super coordinates x a a and ( 9 a ,9a ) are as follows 

{Xaa, X = ilp ad’*/’ p t g , 

{Xaot,0p} 2 VAaT/j, {Xaa, Op} 2 ^Pcxa^p, (13) 

{9 a , < 9 / 3 } = \(Pap, { 9 a , 9p} = -\(p a p, {9a, 9p} = 

where ^ Q a is a Grassmannian vector and ip a p, P’ap are composed symmetric spin-tensors 

i> a a=i^ a 9a-9 Q h' dl ), lpaaV aa = 0, ip a p = V a Vp, (p^ = V & Vp, (14) 

with the following transformation rules under the supersymmetry © 

5<Pa/3 = = 9, Slpaa = ~i(£ a Va ~ e&ZA)- (15) 
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The appearance in ed of the Ramond vector ^ ed associated with the spin degrees 
of freedom hints on a spin structure behind the coordinate’s non(anti)commutativity. The 
bilinear spinor representation for ip a6l ED was previosly found in [33] as the general solu¬ 
tion of the Dirac constraints p ao "p a a = 0 = p aa p a a f° r massless spinning particle S, EH- 
This spinor representation has established equivalence between spinning and Brink-Schwarz 
superparticles. Thus, we find the desired component Poisson brackets dTHBl) which are 
covariant under the Lorentz and supersymmetry transformations. 

The constructed P.B’s. satisfy the graded Jacobi identities having the standard form 

{{>1. B},C} + (-l)< i+ ')“{{B, C},A} + (-ir<“ +i) {{C, A), B} — 0, (16) 


where a, b, c = 0,1 denote the Grassmannian gradings of A, B and C respectively. 
The P.B’s. among the supercoordinates and the composite objects ip and ip are 

{V’aai = ~^PaaPpp, 

{%aa, V’/3/j} = Paa'Ppp J~ Ppp'Paa, 

\pPa.6L,9p} 2 PoLdFpi \jPa.6n9p} 2 

ipp^} 2 ifaaPi {-Eoton PP'y} ^PaaPP’j j {^acn P ft^} ^PaaPp^• 

Using these Poisson brackets together with the P.B ’s. mm we obtain 

V ; 7')'} = 0) 

{{9 a , 9 p }, 0 7 } = ... = {{0a-, Op}, = 0 

proving the graded Jacobi identity for the 3tp and 3 6 Jacobi cycles 


(17) 


(18) 


Cyde{{ip a6l , idpp}, Vyy} = Cyde{{9 a ,9p},9 7 } = ... = Cyde{{9 & , 9p}, 0 7 } = 0. (19) 

The vanishing of the 3x Jacobi cycle: Cyde{{x a a,Xgp},x^} = 0 follows from the relation 

{{ %aa j pfi }> Xryy } 2i('0 o ,Q,'i/l^)(p 77 T ii^'lpaaPpp 'PppPoia')'P'y A f (20) 

The same result are preserved for other Jacobi cycles proving selfconsistency of the intro¬ 
duced P.B. © that opens a way for the corresponding invariant Moyal bracket. 


4 Lorentz invariant supersymmetric Moyal bracket 

A transition to quantum picture based on the P.B. © may be done using the Weyl-Moyal 
correspondence establishing one to one correspondence among quantum field operators and 
their symbols acting on the commutative space-time. Then the quantum dynamics encodes 
itself in the change of usual product of the Weyl symbols by their star product 

= ( 21 ) 

where V = 4z<9 and h is a quantum deformation parameter associated with the expansion 

F-kG = FG+ (=£) F [D-D- + (VA - AV) ] G 

l < _ > "_ + ( 22 ) 

+7l(^) 2 F [D-D- + (VA_ - AV)] 2 G +. 
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The power series expansion in h (1221) is presented in the arrow ordered form as 


F-kG = FG + (^) F [D-D- + (VA - AV) ] G 
+ ^t(^) 2 F [ -11 vv +3 5- V D- + 2(v D-D- A - A D-D- V) 

( ( _ ¥ < _j j , o - 2 j , 2 <— 2 ^_; , 

-3(AVV + VVA)+ V~ (A +2A) + (A +2 A) V - 2 AVVA ] G + .. 


( 23 ) 


where we omit the higher order terms in h. Using the expansion (2HJ) we find the second 
order corrections to be vanishing for the following ★-products of the supercoordinates: 


Xaa *V0 = X a6l Up + t^aoU/3 + G(h 3 ), X a6l *Vp = X a6l Up + + 0(h 3 ), 

Xaa 00 X a a9p T p^^aa^P T G{h ), Xaa ^ Op ~^Paa^p T G{h ), 

0 a -k Op = 6 a 9p + + G(h 3 ), 0 a -k 9p = 9 a 0p — p^Pap + 0(h 3 ), 

Oa^O 0 = 9jp + ^p + O(h 3 ). 


(24) 


Moreover, the star products of the Majorana spinor components (u a , Ua) coincide with their 
usual products in all orders in h. We assume that the higher order corrections in the star 
products (HH) can be also equal zero. On the contrary, the second order corrections in the 
star products of the x a a components are nonzero 


/ T* ■ 1 <7* • - /v* . rp 

OLCL * ^(3(3 dj OLOL Uj j30 


xh 11 

-Ipaalppp - -^—VaaVpp + 0(h 3 ), 
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but their contributions in the corresponding Moyal brackets are zero, because of the com¬ 
mutativity VaaVpp — VppVaa- Consequently, the second order corections in the Lorentz 
invariant and supersymmetric Moyal brackets (EHHi are equal to zero 

[^ao!5 = 'X'Oia 'k %(3(3 ^(3(3 ^ ih'lpaa'tpf3ft “I - 0{h ), 

[Xaa, Vp* = hp a gUg + 0(h 3 ), [x a g, Up, = hp a gUg + 0(/l 3 ), 

[Xni,, Og], = YpaaVg + 0 (/l 3 ), [x ad , Sg], = + 0 (ft 3 ), 

[»«, bU = TV«e + C(ft 3 ), [0„, 9g}, + = -f p a g + 0(ft 3 ), [fe, gg], + = f p^ + 0(h 3 ). 

(26) 

The Moyal brackets generated by the P.B ’s. mm replace the (anti)commutators of the 
coordinate operators used in the standard quantum picture. 


5 Brackets and twistors 

The unification of the Weyl spinors u a ,u& with the spinors a;“,a>“ defined as 

UJ Q = x adl u a , Ua = x a6l u a (27) 

yields the null twistor Z A = (iu a , Ua) and its complex conjugate Z^ = (u a , —iCu a ) connected 
by the condition Z A Z^ = 0 |2?|. The Eqs. (FTTH) and (JT2)) result in the P.B. commutativity 
among the twistor components uj a and u a , 

{a; Q , vp} = {a; a , Dp] = {uA, up} = {a) d , up} = 0, (28) 
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because of the orthogonality conditions 


(f a6l v a = VaaV a = 0. (29) 

The P.B’s. among the components of the Majorana spinor (u) a ,u&) with the same chirality 

(Wa, Up} = 3 = 0, {^a, = ir] 2 <p = 0 (30) 

become zero, because if — fj 2 — 0, where rj and fj are grassmannian scalars defined by 

V = 9 a v a , fj = 9aV a . (31) 

These anticommuting scalars have zero P.B’s. between themselves, with u,u,9 

{rj,u a } = {r),u a } = {r),9 a } = 0 (32) 

and with P,oj,9. Single nonzero of the Poisson brackets among the null twistor Z A = 
(iu a , Pa), Za — i^a, —iu a ) components is 

{w a ,W0} = irif}<p a p. (33) 

and it may be written down in the equivalent form {uj a , ujp} = Srjfj{9 a ,9g} showing pro¬ 
portionality of the (a;, a;) noncommutativity tothe (9,9) nonanticommutativity. It fixes s 
correlation of the twistor deformation with supersymmetry encoded in the Lorentz invariant 
P.B. 0. This correlation manifests its under reduction of the original superspace to the null 
supertwistor subspace formed by Z A , Za connected by the relation: Z A Z^ = 0 [2%] . The 
null supertwistors are formed by the triads Z A = (iq a , P&, 2fj), Z^ = (u a , — iq a , 2rj), where 
q a = uj a — 2 if)9 a , whose supersubspace is closed under the supersymmetry transformations. 
Because of this reduction we find the counterpart of the P.B. dal to vanish 

Ua, qp} = 0 (34) 

together with any other P.B’s. among the components of Z A , Za- It means that the su¬ 
persubspace of null supertwistors Z A , Z^ is inert under the deformation associated with the 
P.B. ©. This effect is a consequence of nonlocal connection (EH) between the coordinates 
and twistors, because the relation EH) is invariant under the shifts: x adL —*• x a a + sv a Va- This 
shifts map light-like lines into points and wash off the noncommutativity effect originating 
from the uncertainty relations for the x m components on the Plank scale. This observa¬ 
tion gives an example of couplings between commutative and noncommutative geometries 
in the presence of supersymmetry. So, we observe interesting couplings of twistor structure 
with supersymmetry, Lorentz invariance and Poisson structure which shed light on general 
structure of non(anti)commutative superspaces. 


6 The Lorentz invariant bracket in higher dimensions 


The passage to the Majorana representation in the Poisson brackets (fTDWUl) 


Z'a = 




c ab 


£ a(3 0 \ 

0 W’ 


x“ = c^xt, 


(35) 
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where C ab is the charge conjugation matrix, presents them in the form suitable for the 
generalization to higher dimensions 


{ >a, n} = 0, {9 a , U b } = 0, {x m , L>a} = Pm^a- (36) 

The real vectors x m and p m in m are dehned by the relations |3|! 

X m = X a p = (° m )aP X mi _ 

{Pm 2 ^^( 3 a — 4 1 

where y m are the Dirac matrices in the Majorana representation. 

To rewrite the rest of the P.B’s. in the Majorana representation it is convenient to change 
the Majorana spinor u a by other Majorana spinor A a 

A„ = = (750a, (75)a‘ = ( L ) (38) 

preserving the form of the P.B’s. (1361) . In terms of the real Majorana spinor A a and the 
composed vectors p m and i'p m 

Pm = |(A7mA), l/jm = — = -|(#7 m>) (39) 

the P.B’s. (I10H13D of the primordial coordinates x m , 9 a , X a are presented as follow 


{A a , A^} 0, {9 a , Ab} 0, { x mi A a } p m A a , 

{Xmi^n} i^Pn^Pmt 2 V’mAa; ^AaAfe. 


(40) 


The P.B’s. of the composite vectors ip m and ip m (IHH1) among themselves and with the 
primordial coordinates take the form 


{•Emi Pm^n T Pn^im {^mi 2^^Ab, {'Ipmi A a } 0, 

\pPmi t/Ai} 'iPmPm {^m: Pn\ 0 


(41) 


and respectively 


{%rm Pn\ ‘^PmPm {^ai Pm} {A a , Pm} {Pmi Pn} 0. (42) 

The P.B’s. (I40H42I) originally derived for D = 4 are valid in D-dimensional space with 
D = 2, 3,4(moc/8), where the Majorana spinors exist. This procedure restores the vector 
form of the Moyal brackets (UZHl) in the higher dimensions. 

7 Other supersymmetric Lorentz invariant brackets 

Using the Majorana spinor v a one can constuct one more supersymmetric and Lorentz in¬ 
variant Poisson bracket in the addition to the P.B. © which is given by 

{F,G} = F[i(DD + DD) + ±{dA~Ad)]G ( 43 ) 
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and yields different invariant Poisson brackets for the snpercoordinates x and d 


{Xaa, X^g} ofifi P 0ad gd Q ) ■ 

{^aii dg} = 2 l P/3a@on {^adi dg} — 2 ^ 0 / 3 ^“’ (44) 

{da, dg} = {da, dg} = 0 , {da, dg} = ~\p a 0 

We see that the new deformation (EETH) generates the zero P.B’s. for the d a components with 
the same chirality in contrast to the deformation The P.B’s. (14411 are added by 

{"a, P?} = {"a, Pg} = {Pa, Pg} = 0, 

{l^a, dg} = {v a , dg} = {va, dg} = {b'a, dg} — 0, (45) 

{x a a, ^fi} 2 PaaFp, {Xaa, ^g} 2 PaaVg, 

The P.B. (H31) satisfies the Jacobi identities and produces the corresponding Moyal bracket 

F*G = Fe^ Idd+dd)-^(v a-av)]} q, (46) 

where V = Md and h is a quantum deformation parameter. 

Using the conversion formulae from Sect. 6 gives the vector form for the P.B ’s. dH 

{x m , X n } 4 (XmXn XnXm), 

{Xm, dg} = -\XmVg, {x m , dg} = -\xmPg, (47) 

where we introduced the complex Grasssmannian vector \m with the real and imaginary 
parts presented by ipim, ip2m and the chiral components and 

Xm = (^^m^) = ^Xm 2 ® = Vhm T Mpm, 

Xm = (,\m) L'Xm 2 d, 'Plm = gPdXm^), P^m = 2 i.d r Jm r Y 5 ^'}, ( 48 ) 

6 > (±) = 4(1 ± Z 7 5 ) 6 >, z/ (±) = |(1 ± * 75 )^. 

Then the P.B’s. (14711 are presented in the form directly generalizing the P.B ’s. gH) 

{Xm, X n } 2^P^ m 'Pln T 'Pm'Pn), 

{Xm, da} 4(^1 mUt ~t~ Ipm^a), (49) 

{da, db} g^a^&T A a Afe), 

where A a = ( 75 v) a as in dSEJ)- Comparing (jSSj) with PHI) we observe that the change of the 
P.B. (ED by (g3D is equivalent to the complcxification of the real Grassmannian vector - 0 m 
m accompanied by the appearance of the spinors v a and (75 v) a in the r.h.s. of (BHI) . 

The P.B. m and respectively the Moyal bracket (14611 may be generalized to the case of 
extended supersymmetries with N > 1. The corresponding P.B. may be chosen as 




where D, = v a Df and D l = VaD m with i=l,2,..,iV. The P.B’s. (I3H1) generate the following 
brackets for the primordial (super)coordinates 

{x a a,Xpp} = -iiVaphiOi - (PapdfcOi), 

{^adi ^ai {^adi ^f)i\ 2^ (hi) 

{ = {@mi@/3k} = 0 ) = \ 

The rest of the P.B’s. for the supercoordinates x a a, v a , 9 l a coincides with the P.B ’s. d3SD- 


8 Lorentz invariant brackets with two spinors 


Up to now we have studied the Lorentz invariant Poisson and Moyal brackets including only 
one auxiliary Majorana spinor v = — 75 A to construct the scalar derivatives © from the 
supersymmetric derivatives D a ,D a and d aa (J2J). Using only these scalars in the Poisson/ 
Moyal brackets restricts the admissible motions in superspace. To extend the set of Lorentz 
invariant supersymmetric derivatives we need more auxiliary spinors to form the complete 
spinor basis in D- dimensional Minkowski space. For D = 4 it is enough to add only one 
new Majorana spinor (/i a , /fa) forming the complete spinor basis together with ( v a , £/<*). The 
pair is a , Ha of Majorana spinors may be identified with the Newman-Penrose dyad j27- if the 
relations 

/i V a = H £a/3^ 1) /AU/3 l^/3^a ^a/3 (52) 

for the Weyl spinors u ai /i a and their complex conjugate are used. Having this spinor basis 
one can form four real independent Lorentz invariant supersymmetric differential operators 

= u a D a , D&) = fj, a D a , DM = fj, a D a , (53) 

two of which _£}("), .Dl") coincide with the operators D,D ©. Their linear combinations 

= D (v) ± pM = D (jt) ± ( 54 ) 


form four Lorentz invariant and supersymmetric supersubalgebras 

[D { ± ) ,D { ± ) } + = T8id^ u \ [D { ±\ P (l/) )] = [d {u \dM] = o, dM = (i/^d 0 *), 

[D ( f ) ,D ( f ) } + = t8 idW, [D^\dM)} = [dM^M] = 0, dM = (^L a p, & d a& ), 

which are connected by the anticommutation relations 

P±t FtT = T4i9<+>, a<+l = (yape, + n a v i )df ‘ i ’, 

P±’, = ±49<-> = (v a jX& - . 


(55) 


(56) 


It is easy to see that the Lorentz invariant supersymmetric differential operators 
D±^, dM . Q ( v ). qM , P ( ' =F ' > describe the whole class of admissible motions in the superspace. 
These operators together with the extended dilatation operator A' 


A' = 


v, 


8 

' dv a 


+ U 


8 

1 dv a 


)-(h< 


8 

1 8fJ, a 




(57) 
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preserving the condition dS2D may be used as invariant building blocks for the construction 
of more general Lorentz invariant supersymmetric Poisson and Moyal brackets. Using them 
one can propose the Lorentz invariant and supersymmetric Poisson bracket 


(v) —>(v) (/i) (u) —> <— > ,\ 

{F. G} = F [~i (D_ D_ + D_ D_ ) + c(cU') + d^) A' - A' (0M + d^) ] G. ( 58 ) 
as a generalizations of ©• The P.B. ( 1331 ) yields the following coordinate P.B’s. 

{ X m , X n } = 

{x m , e a } = (59) 

where the additional spinor A ^ and grassmannian vector iftm are defined by the relations 

= ^ n , A^ = A a , = |(^7mA (/i) ), A£= (75h)a (60) 

The Majorana spinors X^ and Ahave zero P.B’s. between themselves and with 
9 a . tfjm 1 , tfjrl, 1 ' 1 , but non zero P.B’s. with x m 


{x m , X { a U) } = c(^Prn + ^m) A^), {x m , A£ M) } = —c(<^ + <p$) X^\ 
<Pm = <Pm, F™ = l(A (/i) 7mA (At) ), 


(61) 


where the real constant c has to be defined from the analysis of the Jacobi identities. We 
see that the addition of new spinors permits to define more wide class of Lorentz invariant 
deformations. From the physical point of view these extensions permit to take into account 
deformations associated with tensile branes or massive fields in the addition to the above 
considered deformations associated with tensionless branes or massless fields. It follows from 
the results |3U],fi2|, where the transition from tensionless string/brane (32] to tensile one was 
described in geometrical terms. 


9 Discussion 

We constructed selfconsistent Poisson and Moyal brackets desribing Lorentz invariant su¬ 
persymmetric deformations of the N = 1 superspace (x m ,0 a ) equiped by commuting Ma¬ 
jorana spinor A a (equivalently v = — 75 A). We proved their selfconsistency and found that 
the noncommutativity of x m with x n or 9 a is parametrized by composite Ramond vector 
= — \{0^ m X) partially accompanied by the grassmannian axial vector ip\ m = \{Q r )mlsX). 
The Ramond vector originating from the spinninig string/particle models is associated 
with the spin structure of the enlarged superspace. The nonanticommutativity of the 0 a 
componets among themselves depends only on spin tensors constructed from the auxil¬ 
iary spinor which may be treated as a component of twistor. It points out that a hid¬ 
den spinor structure of space-time associated with the Penrose twistor picture could un- 
derly the non(anti)commutativity. We found a one to one correspondence between the 
Lorentz invariant Moyal brackets m of the supecoordinates and their background depen¬ 
dent (anti)commutators parametrized by the antisymmetric held B mn , the graviphoton C ab 
and the gravitino The map was schematically presented as 

B mh C ab ^ X a X b , ip m X a (62) 
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and is valid up to the second order corrections in the deformation parameter h. The map (El 
transforms the background dependent and Lorentz noninvariant (anti)commutators of the 
supercoordinates into their invariant Moyal brackets © restoring desirable Lorentz invari¬ 
ance of the deformations. The map gets a natural explanation in the frame of the Feynman- 
Wheeler action at-a-distance theory and its superymmeric generalization |52j, where the 
(super)helds were constructed from the (super)space coordinates resulting in the Maxwell 
and Dirac equations. We studied the null twistor realization of the brackets and observed the 
dependence of the non (anti) commutativity effect on the choice of supercoordinate variables. 
We found that transition to the null supertwistor subspace |2H] washes off the noncommu¬ 
tativity effect among the null supertwistor components, because of the nonlocal connection 
between (super)twistors and (super)coordinates. It shows that the non(anti)connnutativity 
of the original coordinates of the superspace may be hidden in their nonlinear combinations 
describing supersymmetric (anti)commutative hypersurfaces embedded in the primary su- 
pespace. This observation attracts an attention to the paper 02 . where the new super (D)p- 
brane models with the OSp(l,2M ) spontaneously broken symmetry were constructed using 
supertwistor space. We outlined some generalizations of the studied invariant brackets to 
the cases of N extended supersymmetry and additional spinor coordinates based on the pos¬ 
sibility to construct additional Lorentz invariant supersymmetric derivatives. An attractive 
feature of the deformation defined by the Moyal brackets originated from the chiral Poisson 
bracket m is the appearance of composite axial vector = - 7 ( 07 ™ 75 A) in the pair with 
Ramond vector -?/> m . It remindes on V — A structure of the chiral sigma models, electroweak 
interactions and parity breaking and sends a signal to think about non(anti)commutative 
deformations of underlying superspaces as a geometrical source behind the physics of the 
Standard Model. The microscopic scale of the superspace deformations is fixed by the above 
introduced deformation parameter h. We suppose that effect of the proposed deformations 
on the structure of minimal supersymmetric SM deserves an attention. The same concerns 
a possible role of the deformations in the problem of supersymmetric dark matter and dark 
energy. The work is in progress. 
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